A recent CARB
study concluded
that alternative
diesel fuels provide
refatively cost-
effective reductions
of PM, NO,, and
petrolennt use.

Harbaring Pollution

function properly. Ports should create incentive programs for the replacement or
retrofit of older trucks to carry out these measures. Ports can reduce emissions further
still by enforcing limits that require reduced engine idling.

Purchase New, Cleaner Trucks to Replace Pre-1984 Models
This program would encourage independent truck owners who perform the majority
of their contractual work at a given port and operate pre-1984 model year trucks to
voluntarily replace them with 1994 model year or newer trucks. The measure is an
extremely cost-effective way to reduce truck emissions at ports, particularly because
most truck models from 1983 and earlier have no emissions controls whatsoever.
Newer vehicles would also be equipped with an appropriate after-treatment
system to further reduce particulate matter (PM) emissions and air toxics, described
in more detail in the cargo-handling equipment section, with the priority of replacing
pre-1984 heavy trucks. After identifying the applicant pool with the oldest heavy
trucks, preference should be given to applicants willing to replace their trucks with
the cleanest available options. Incremental funding should also be disbursed for low-
sulfur diesel to those applicants who opt to install a higher-efficiency DPF system on
their new trucks until mid-2006, when federal requirements for low-sulfur diesel
phase in. The program should encourage the replacement of the oldest vehicles with
the newest, cleanest engines, including after-treatments.

Pollutants Reduced Similar to the recommendation to purchase new cargo-handling
equipment, this measure would reduce toxic diesel PM, NO,, and ather pollutants
associated with diesel engine exhaust,

Unit Cost Used model vear 1994 heavy-duty diesel trucks cost $25,000 to $45,000.™

Cost-Effectiveness Focusing on the replacement of the oldest and dirtiest trucks in
the port with newer used trucks can provide a cost-effective means of reducing both
NO, and PM emissions. On average, replacing a pre-1984 engine with a post-1993
engine will result in an average cost-effectivencss of $8,200 per ton of NO, reduced
and $28 per pound of PM reduced. In addition to these significant NO, and PM
benefits, the strategy of replacing older trucks and employing DOCs or DPFs on the
newer trucks results in an 82 to % percent overall PM emission benefit (including
the benefit of the new engine). The DPFs provide greater PM emission reductions
(96 percent), for a total wunit price, including fuel, of 531,000 to $53,500.

Ome benefit not included in cost-effectiveness estimates is the increased fuel efficiency
of new engines. Mechanical engines, typical of pre-1991 mosdel years, in general, have
much lower fuel efficiencies than electronically fuel-injected engines: two to three miles
per gallon versus three and a half to four miles per gallon for a new engine.®

Although only in its second yvear, the Gateway Cities program
has proved very successful in Southern California as a way to

retire pre-1984 heavy-duty trucks. The program is funded mainly by a coalition of

2004/G535



Strategies to Clean Up LS, Ports

approximately 30 local cities and government agencies. The program has amassed
roughly $14 million to remove aging and largely uncontrolled diesel trucks operating
in the port area with 1994 model year or newer diesel-powered trucks. And the
program khas allocated approximately $4 million for aging heavy-duty trucks that
meet certain conditions and generally operate in and around the Port of Long Beach
as well as the surrounding area® The China Shipping settlement mandated the Port
of Los Angeles to provide an additional $10 million, earmarked specifically for the
replacement of dicsel trucks servicing the Port of Los Angeles.

Regularly oversubscribed, the program shares expenses with the recipient trucker.
More than 200 pre-1984 model year trucks serving the ports of Long Beach and
Los Angeles have been retired and replaced with newer, lower-emitting trucks.®
Sa far, an estimated 0.8 tons of NO, and 0.2 tons of PM will be reduced per year for
each truck over their next five years of operation, totaling more than 160 tons per
vear of NO, and 40 tons per year of PM reductions.®* Of the total to date, more than
50 of the trucks have been replaced with funds from the China Shipping settlement.™
Although not yet implemented, the Gateway Cities program also includes potential
elements to (1) install diesel DOCs on the “mosdernized” trucks of independent
owner operalors and (2} install DPFs or other after-treatment devices on appropriate
fleet-operated trucks that would require the use of low-sulfur diesel at 15 ppm

A number of programs, including the Gateway Cities program
just discussed, use variations of this strategy to reduce NO,, PM,
and toxic pollution emitted by aging diesel trucks in regular operation at ports.

AR 2650, a relatively recent California law introduced by Assembly Member Alan
Lowenthal, will generate penalty funds from marine terminals in major metropolitan
areas that allow trucks to idle for more than 30 mirutes. The funds will be used to
replace aging diesel trucks that operate in and around the port area with 1994 model
year or newer trucks equipped with after-treatments that can achieve a %0 percent
reduction, or 0.01 grams per brake horsepower-hour (g/bhp-hr) PM standard. Such
alternative fuels as natural gas would also be funded under this program.

Many other programs in the United States offer incentive funding for the replace-
ment of older vehicles, equipment, or engines. The Carl Moyer Program, also in
California, can be used for incentive funding for cleaner new purchases. Many
metrapalitan areas have their own programs, through local branches of the US.
Department of Energy’s Clean Cities Program, lecal air quality management districts,
or regional government authorities. Two other notable programs are the Texas
Emission Reduction Plan (TERP) and the Sacramento Emergency Clean Air
Transportation (SECAT) Program.®

These types of programs can be fairly labor- and resource-intensive to administer.
However, the potential emission benefits are large. The cost-effectiveness of this step
is slightly higher than that of other control strategies for heavy-duty trucks. However,
for very old trucks that smoke, called gross polluters, the step is competitive with
others, particularly because old trucks have few retrofit options, none of which
reduce as much pollution. Additionally, even though cost-effectiveness assessed

Focusing on the
replacement of the
oldest and dirtiest
triecks in Hhe port
with newer used
tricks can provide

a cost-gffective means
of reducing both NO,

and PM enissions.
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Dlesal particulate filtters can
be put in place of the muffier
on modam trucks, reducing
particulates in exhaust by
moni: than BS parcent.

Harboring Pollation

for the cost of full replacement is high, we recommend a partial subsidy, which
would greatly improve cost-effectiveness,

Programs must be tailored to the age and type of truck fleet serving a specific port.
For example, roughly 10 percent of trucks serving the Port of Oakland are pre-1987
model year, all of which should be eligible for replacement under this type of pro-
gram.” Roughly one-third of trucks serving the Port of Oakland are from the 1987
through 1993 model years. A repower, instead of a replacement, program would be
better suited for this middle-aged group of trucks.

As with the SECAT and Gateway Cities programs, contracts must be designed
s0 that new treck purchases funded by this program stay in service in a specified
geographic area for a specified time. Without contractual obligations tied to the
funding, "drayage” truckers, those hauling loads on short trips, may be tempted
to use their more reliable new rigs on long-haul business instead of remaining in
local service to the port, In that event, new owner foperator trucks, operaling old
rigs on thin margins, could easily take up the slack, again increasing emissions al

and near the port.

Retrofits for Existing 1984 Model Year and Newer Vehicles

This program would encourage, but not require, independent truck owner con-
tractors who perform the majority of their contractual work at the port and operate
a 1984 or later model year truck to install an appropriate after-treatment system to
reduce emissions. The approach would be very similar to the previously described
approach of replacing older trucks with newer models, allowing incentive funding
for after-lreatments on 1954 and newer trucks.

After-treatments, such as diesel particulate filters (DPF) and diesel oxidation
catalysts (DOCs), can reduce diese] exhaust emissions by varying amounts depending
on the specific technology employed. The CARB and the EPA have so far verified fve

DPF emission-control devices for

¥ 1994 mode] year or newer heavy
trucks, as well as many other
retrofit devices.® OF all the retrofit
devices available, DOCs have the
longest history of certification and
use on both diesel and natural gas-
powered heavy-duty vehicle con-
figurations. Where trucks cannot
be replaced with 1994 or newer
engines, retrofits with DOCs would
b required .’ )

Where compatible, incentives
should favor the use of the cleanest
possible retrofit controls available.
Extra fuel stipends should be

offered to cover the incremental

Fussin MECA

Xk
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cost of low-sulfur diesel for after-treatments that specify the cleaner fuel. This extra
incentive should expire in mid-2006, when federal requirements for low-sulfur diesel
phase in. All applicants who receive awards from the proposed measure should be
required to attend free maintenance and training courses to help ensure proper care
for the vehicle and after-treatment systems.

Pollutants Reduced Table 2-12 lists the various after-treatment technologies available,
estimated pollutant reductions, fuel requirements, and fuel penalties.

Unit Cost Cost estimates for retrafit controls are also listed in Table 2-12. Many of
these controls require low-sulfur diesel, which costs approximately 5 to 20 cents
more per gallon than regular on-road grade diesel, depending on lecation.®

Cost-Effectiveness Cost-effectiveness for retrofitting trucks varies widely, depending
on the number of miles driven, the availability and cost of fuels and controls, and the
age of the retrofitted truck. Table 2-13 summarizes the ranges of cost-effectiveness
for various retrofits that can be applied to oft-site container trucks.

Both of the NO, control strategies—NO, catalysts and EGR—are relatively com-
petitive in terms of cost-effectiveness. But the range of cost-effectiveness for 'M

TABLE 2-12
Pollutants Reduced by Various Retrofit Technologies
PERCENTAGE REDUCTIONS Fual Sulfur Fuel

Technologles NO, PM co Vo Tolerance  Penalty Cost

Active Diesel Particutate Firer (DFF) 5 85 B0-80  40-60 Up 1o 3-7T% $15,000-$18,000

& Lean NO, Catatyst (LNCP 15 ppm

Passive Dlesel Particulate Filter (DPFF  — BS 60-90+  BO-90+ Upto 2-4% §5,000-$7,000

15 ppm

Flaw-Through Fifter (FTFy — = 40 = 40 > 40 Upto 10% £T00=57,000,
50 ppm mast likely ~51.500-$2,000

Diesel Oxidation Catalyst (DOC)H = 25 A0=-50 A0-50 Upte 0=-2% $1.000-$3,000
500 ppm

Exnaust Gas Recireulation (EGR) 40-50 MAA NAA H/A Upto 0-5% $13.000-517,000
500 ppm

Lean ND, Catalyst! 10-20 M/A MNfA NfA Upto 4=T% $6,500-510.000
250 ppm

Sources: EPA Tochnical Summary of Pedentiol Copabiites of Currenlly Availabis Retroft Technologhes, www.epa.gov,/o1aa, relrofi/retropalentiatech.rim;
ClLeains; Cladn Air Systams: CARB, Staff Report: fnitial 5 of Re: for Propased W, Alrbarne Taxie Control Measure for in-ude Dipsel
Fuel Transport Refrigeration Units (TRU) and TRU Generater Sets, and Fackities whens TRUS Operate, Oct. 28, 3003 and Diesel Risk Reduction Pian,

Eicx, H00: Mom from Dale Mckinran, Masulacturens of Emission Controls Asscciation, Dec. 5, 2000: and MECA, Retrafitting Emissiar Contrals on Diesel
Powatedd Vishiches, March 2002

Hate: Tris 1ole differs from the lasie ialng rolrofit techRologhes for alf-mabd JPESCALIONS., which aften have ciftarant duly cycles and acihity facloes.

B MO, and PM reductions. a5 verdied by CARE: OO ond VOC reductions as reported by CLEAIRE, currently the anly manulacturer that has verfied tha typo of
retrofit pechnalomy.

B Vplified DPFs are prone 10 progiuts mone Nitiogon dicaide. 83 iLs creation is required for proper nilisneration of the system. CARE biligvs the NO, snoiease
is offset by NO, berafits achawd by the DPF systems.

£ FTFs ae not yel iy they anc i 10 gompiete CARE vesification in 2004,

o DOCs may achieve higher PR reduttions, sSpocially with very low sulfus fusls: howiver, they ans werilied onfy 88 25% by CARB,

& EGR increnses P emissions sightly, and tsenefons should not be used withow a PR conteol,

P LNC e ol yet comenercially svailsbie Blofs, BENGUEN They are awailabie as & package with 8 OFF or DOC. The cost of DOCANG retnafit &5 reughly $10.000.

a7
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TABLE 213

Ranges of Cost-Effectiveness of Varlous On-Road Control Strategies

Control Strategy MO, (Per Ton) PM (Par Pound}
Active DPF and NO, Reduction Catalyst® £ 6,000-35,700 % 78-117
Passive DPF NSA 5 31-57
Diesel Ouidation catalysts (DOCE MA $5-35
Exhaust Gas Regirculation [EGR) £ 3,300-37.000 MAA

Lean NO, Catalyst* § 4,100-43,500 N/A
Floe-Through Filters M/A $2-51

Assumplions: (1) Pollutant reduction peecert and coS1s were taken rom Taoke 212 (2) Baseling emission facton
taken from 2003 Carl Mayer Guidolines, Teble 2.6 & 9.3, (3} Project iife ranges from 7 to 15 years, per Card Moyet
Guidglings, Sopt. 2003, p. 23, (4) The incremental cost of ULSD |s based on [fusl cost por ganon] 1 [annual milsage,
6 Fpy]. Tha DSt cod scenanio was estimated at $0.05,/gallen, and the worst case soenads wis eslimated at
%0.20 per gation, (5 &nnial vehicle milcage was assumed to range rom 30,000 to 65,000 miles,

& Triss retrafits were ansumed to apply 1 MY 1994 trecks for the best case and 2004 worst case.
b These retrofits were assumed 1o Apaly to MY 19684-1930 trucks flor the best case and 19911993 worst casa,

controls varies considerably because control strategies vary with the age of the truck.
For example, both DPF options appear much less cost-effective because they must
be applied to 1994 and newer trucks (due to engine compatibility), which are much
cleaner than earlier models. The result is that control strategies, such as DOCs and
flow-through filters, can reduce a smaller percentage of FM, but from much dirtier
older trucks, therefore yielding greater overall PM reductions.

The Port of Oakland is currently designing an incentive program
for off-site trucks. The $2 million program appears to be focused

on ingentives for new purchases and retrofits and is slated to begin in 2004,

The incentive programs noted earlier—Gateway Cities, SECAT,

TERP, and Carl Moyer—also serve as precedents for retrofitting
diesel trucks. In addition, two other regional California programs, funded by vehicle
registration fees, offer similar incentive funding,. The mobile source air pollution
reduction review committee’s MSRC discretionary funds receives 30 percent of funds
collected each year from a 54 surcharge on vehicle registration in the Los Angeles
area. MSRC incentive funding targets programs that reduce mobile source emissions,
including alternative-fuel infrastructure, alternative-fuel school buses, and cleaner
on- and off-road heavy-duty vehicles. The San Francisco Bay area transportation fund
for clean air also disburses roughly 520 million per year for the cleanup of existing
vehicles and equipment and funds cleaner new purchases,

After-treatments should be tailored to the local air shed, focusing on more expensive
MO, reductions in urban areas suffering from smog. PM reductions remain a priority
in every air shed, because PM, especially diesel PM, has a severe effect on local
health. We do not recommend the use of after-treatments that require low-sulfur
diesel where appropriate fuel is not available, except in the case of centrally fueled
flect applications, where cleaner fuel can be delivered. When low-sulfur diesel
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becomes available nationwide in mid-2006, these sensitive after-treatments can be
more widely used, Unfortunately, in the absence of available low-sulfur diesel, FM
controls are limited to DOCs and fow-through filters, which are much less efficient at
removing Ph.

The more efficient DPF after-treatments are also limited by other factors. They
can be applied only to 1994 model year or newer heavy trucks, are vulnerable to
failure if maintenance is not timely or if vehicle use does not consistently generate
high enough temperatures, and misfueling with diesel fuel containing sulfur levels
greater than 30 ppm is a possibility—an error that could impair performance and
contaminate and destroy DPF systems,

Many new technologies are emerging, providing more options for different levels
of PM and NO, reductions in older versus newer model year vehicles with varying
fuel types. As California continues to implement a series of diesel PM control rules,
we expect mare control technology options ko be verified and become available for
use nationwide.

Finally, it should be noted that we do not recommend repowers in this measure
because of the logistical constraints on owner foperator truckers and small truck
fleets. Repowers are a cost-effective pollution control measure, when truck owners The Port of Oakland
or aperators can afford o have their trucks out of service for several weeks while . 5
the engines are replaced. However, that may not be feasible for many trucks serving has tdentified a local
marine terminals because time in service for each individual truck is so important. trucking company
Large fleets, such as terminal tractors {see cargo-handling equipment covered in
previous section), appear to be better equipped to cycle a few vehicles out of use
for a few weeks at a time.

with a centrally
Sueled fleet that will

demonstrate the use
Cleaner Diesel Fuels
This measure is appropriate for centrally fueled truck fleets, A fleel manager
would have to commit to a cleaner fuel and arrange for on-site delivery and fueling.
The various available clean fuels, pollutant reductions, costs, and other effects are
described in the cleaner diesel fuels discussion for existing equipment. The fuels
listed in that measure are all appropriate for use in off-site trucks and cargo-
handling equipment.

The Port of Oakland has identified a local trucking company with a centrally
fueled fleet that plans ko demonstrate the use of diesel emulsions, Some of the
company’s trucks will also have DOCs installed, followed by limited testing to
compare the performance of trucks with and without DOCs. This demaonstration
has only recently begun, so impact estimates are premature,

of diesel emulsions.

Reduced Idiing

Ports should restrict idling inside and outside the terminal to no more than 10 minutes
for all container trucks. Idling limits should apply in all terminal areas throughout
the port, as well as in quening areas near entry gates. Marine terminal operators
(MTO) and port authority personnel should be responsible for ensuring that idling
limits are met, but enforcement should be conducted by the port, air quality ageney



Al the Port of Los
Angeles, 10-minule
idling restrictions
wonld translate to
move than 800 fons
per year of NG,
reductions, more
than 14 tons per
year of toxic PM
reductions, and
reduced entissions
of the primary green-
house gas, carbon
dioxide, of more Han

46,000 tons per year.

Harboring Pollution

staff, or such local officials as police officers. Finally, MTOs must provide sufficient
electrical power hookups for refrigeration units and any other heavy-duty truck
power needs in all terminals and queuing areas.

Finally, MTOs should be responsible for ensuring that lines do not form inside
the terminal instead of outside the gates—a problem some drivers have reported
at the ports of Oakland and Los Angeles. It is more difficult to enforce idling limits
when long lines of trucks are waiting inside the terminal because they must con-
stantly start up to advance the line and compete for attention in receiving or drop-
ping off their loads * MTOs should consider implementing a scheduling system
50 that drivers arrive at appointed times and that containers are ready when
drivers arrive.

One promising solution is a statewide mandate requiring idling restrictions, with
enforcement through loecal regulatory agencies. However, without a regulation in
place, this measure should still be encouraged by individual ports.

Paollutants Reduced A 10-minute idling limit could save hundreds of gallons of fuel
annually for each truck that regularly visits the port. In addition, it would likely
reduce emissions of priority pollutants by dozens of kons. The fuel savings and
emission reductions are directly related to the reduction in idling time. The pollution
reductions are most significant for diesel PM and NO,; however, reductions in other
pollutants, such as CO,, CO, 50, and VOCs provide additional benefits.

Emission rates during idling do not consistently go down with newer model years;
therefore, new trucks must also adhere to the idling limits as long as they are powered
by fossil fuels. Although VOC emissions during idling steadily decline with newer
model year vehicles, NO,, CO, and CO, have increased with newer models, "

Unit Cost Some costs are associated with this measure. Fach terminal operator in a
port would have to hire personnel to monitor compliance, In addition, terminal
operators would need to post signs and train both their new and existing personnel
for enforcement. This could cost terminal operators on the order of $100,000 a year
{passibly more during the first year, but subsequent years will cost much lessh#

Cost-Effectiveness Al the Port of Los Angeles, reducing idling could reduce more
than 800 tons of NO, every year, for an average cost-effectiveness of $990 per ton.
Compared with other measures, that is an extremely cost-effective pollution control
measure, Moreover, that estimate does not include all of the other pollutants that
wiotild be reduced by this measure, including the reduction of 14.4 tons of toxic
diesel particulate and more than 46,000 tons of greenhouse gases.

In addition, this measure would result in significant cost savings from the reduced
use of fuel—more than 4 million gallons at the Port of Los Angeles, for example.
At this writing, the U.5. Department of Energy reports that a gallon of diesel in the
United States costs on average $1.50, so the millions of gallons of diesel fuel con-
sumed annually that this measure would reduce could translate to millions of dollars
in collective savings to port truckers
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Finally, truck owners should alse benefit from reduced maintenance on their
trucks, Experts estimate that engine wear on trucks due to idling for one hour per
day is the equivalent of 6,400 miles of travel annually. That is roughly equivalent to
an additional $300 per year in added maintenance on a vehicle:®

California implemented a statewide idling law in 2003 {see
Chapter 3}, limiting truck idling at ports in major metropolitan
areas to 30 minubes. The law appears to have significantly reduced idling outside
of port terminals, but some truck drivers at the ports of Oakland and Los Angeles
report long lines and idling inside terminals, thus offsetting the benefits. Other ports,
including the Port of Seattle, are beginning to post no-idling signs and implement
idling restrictions, bul enforcement is questionable.

- The enforcement of an idle-reduction measure should signifi-
cantly reduce pollution, result in substantial fuel savings,

and reduce noise pollution around the terminals and in local neighborhoods. The

cost-effectiveness of this measure rivals the least-expensive emission reduction

strategies available today. The benefits are enormous to the terminal operators,
truckers, and the community. The one serious drawback is that enforcement

PARKING PLACES WITH AMENITIES

At least one company is developing travel center electrification products intended
to provide in-cab heating and air conditioning for heavy diesel freight-hauling trucks,
where they would otherwise idle for extended periods. Advanced travel center
electrification systems provide each installed parking space with an individual
heating, ventilation, and air conditioning (HVAC) unit mounted outside and above
the truck, With the swipe of a credit card, a console unit is tethered to the HVAC
and mounts into a truck’s cab window, delivering heat or air conditioning along with
television, Internet, local phone connections, and a 110-volt outlet for appliances.
Dutside, separate plugs power refrigerated trailers and engine block heaters.

This type of system can be used at port facilities, truck stops, terminals, border
crossings, and many other areas. Systems are already In place in 11 travel centers
or parking facilities in New York, Texas, California, Georgia, Arkansas, and Tennessee,
with many more locations planned throughout the country.

The electrification system benefits community members, truckers, and entre-
preneurs by

» Reducing toxic diesel emissions

» Eliminating idling noise nuisance to nearby community

» Saving truckers fuel and the extra costs of engine wear associated with
prolonged idling while parked

» Providing added revenue to local commercial travel center or parking site owners
» Increasing driver comfort and rest

More than 250 trucking fleets provide their drivers with discounts to these plug-
in facilities.

Source: wew Eeaing com,
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may be difficult for port and MTO personne] unaccustomed to taking on enforce-
ment roles.

Use of appointment, scheduling, or other truck or container management systems
would also help reduce idling. Ultimately, however, enforcement is needed to curtail
idling in many instances. For example, residents in neighborhoods close to terminals
often complain that trucks idle outside berminal gates through the night. Lengthening

gate hours may also disturb nearby communities, encouraging more trafic early
in the moming or late at night. Ports, terminal operators, drivers, and community

RAIL VERSUS ROAD

Freignt companies face a choice when shipping their
goods 1o or from coastal ports: Should they send freight
by rail or by road? To minimize emissions, fuel consump-
tiom, cost, accidents, and traffic congestion, the resound-
ing answer |5 rail, according to a8 number of studies.

A study jointly commissioned by the Environmental
Protection Agency, the Federal Railroad Administration,
and the Federal Highway Administration, for example,
found that transferring frelght from today's average
truck fleet to rail would reduce NO,, CO, PM,;,, and VOC
emissions and that pollution reductions can be realized
al even greater rates as more freight is transferred
im the future, NO, emission rates measurad in grams
emitted per ton-mile (ton-miles measure the movernent
of one ton of cargo one mile) are three times as high
for long-distance freight trucks as for double-stack
trains. PM,, emission rates can be as much as ten
times as high for trucks as for rail, and the release of
YOCs from trucks can be an astounding 17 times the
rate from rail.

Moreover, case studies in Los Angeles, Philadelphia,
and Chicago have shown that truck emissions make up
a disproportionately high percentage of total regional
transportation emissions of NO,, VOCs, and CO. For
example, in Chicago, trucks account for only 7.2 percent
of all vehicle miles traveled but are responsible for
39.1 percent of all mobile source NO, emissions and
20.7 percent of tatal regional NO, emissions. In the
same region, a national rall transportation hub emits
only 2.3 percent of total NO, emissions. Improving
emission standards for trucks will eventually narrow
the gap between diesel rail and diesel trucks. There-
fore, trains must also be cleaned up or switched to
electric power instead of diesel fuel, in order to
maintain advantages in emission reductions.

Rail also outpaces road in fuel efficiency. For every
gallon of fuel, rail lasts 455 ton-miles, whereas trucks
last only 105, meaning that trucks burn at least four

times as much fuel as rail. Another study found similarky
that truck fuel use ranges from 1.4 to 9 times that of rail.
Ower and above the significant emdronmental benefits,
rail reduces costs both for freight companies and society.
Private freight transport costs range from 1 to 3 cenls
per ton-mile for rail freight, whereas each ton-mile costs
about 5 ta 8.5 cents if delivered by truck. These costs
do not include the many external costs left unpaid by
trucking companies. For example, the societal costs
directly associated with air pollution are estimated as

aight times as high for truck use as for rail. Additionally,
extra costs are incurred from accidents involving truchs,

and a switch to rail could lessen increased roadway
congastion, resulting in additional fuel use as well as
travel time, One forecast for the Norfolk-Newport News-
Virginla Beach area shows that transferring 25 percent
of projected 2010 truck traffic to freight would save

69 gallons of diesel fuel and gasoline per capita that
year, if increased fuel efficiency and reduced traffic
congestion are accounted for. Similarly, citizens of
Houston would each save 64 gallons, and Mew Yorkers
would save 46 gallons.

Today, ports can speed the conversion o rail by for-
mulating proactive palicies that encourage on-dock
intermodal rail and rail infrastructure improvements and
discourage existing dependence of freight transport
by truck.

Sources: Cambridge Systematics, inc. (1997), Ar Qualily Issues in inler
ity Fradght: Finae! Report, prepared for Federad Railnapd Administration,
Fesderal Highwin A ang Er al Protoction Agency;
D Foekenbeock (19408), Exteveal Costs of Truck and Ral Freight Trans-
poriation. the University of lownc Publc Policy Conter, 55 pp, and (2001)
*Comparisan of external costs of rail and truck freight rarsportation,”
Transportation Research, Par A 35:321-337; Air Pollution Prévention
Direciorate, Environmenlal Protection Sorvice, Enviconment Canada
(2001, Truchs and Ak Emissions: Final Roport; H Van Essen, eLal,
(2003), “To shift or rot 1o shilt, that's the question; The envinnmental
perfoemance af Rt and passenger transport mades in the light of
poiwm-m‘, I:EDHLTM A Haich (2003). “Inbermoaal: on

lﬂwm “wm [makw relief: ineight rad’s role in
reducing gricaock,” Bt w1 O Singustry,
gridlock cfm.
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residents need to work together to find solutions that keep terminals open longer
without disturbing local communities.

The creation of extra truck parking with electrical hookups or technology similar
to Idle Aire (see “Parking Places with Amenities,” page 51) is critical to any compre-
hensive truck-idling reduction program. Many trucks, especially those traveling long
distances, arrive at port terminals during off hours when gates are closed, prompting
drivers to leave engines idling while waiting in order to have heat, air conditioning,
or other amenities. In addition, many trucks servicing ports carry refrigerated cargo
that requires extra engines to keep the cargo cool. These extra refrigeration engines,
called reefers, create additional pollution over and above that from the main truck
engine. Most, if not all, ports provide reefer hookups into which refrigerated
containers may plug. However, it appears that these reefer hookups are not always
available to trucks carrying refrigerated containers, especially those waiting outside
terminal gates, leading to increased idling. By providing parking areas with electrical
power or services so that these trucks can turn engines off, ports can reduce pollution
from both reefer and truck engines.

LOCOMOTIVES

Ports should reduce air pollution from switching locomotives by making three major
changes: (1) replace or repower older locomotives at rail yards and container
terminals; (2) install idling control devices on switching locomotives; and (3) use
cleaner fuels such as lower-sulfur diesel fuel or diesel emulsions in locomotives.

Cleaner New Purchases and Repowers™

This measure would require the replacement or repower of older locomotives, both
at the container terminals and at other major rail yards serving a port. Appropriate
technologies for engine replacements include new, low-emitting engines fueled
cither by natural gas or other alternative fuels, or hybrid engines relying on battery-
electric and turbine power. In particular, the replacement of pre-1973 locomotive
engines, or those engines not yet meeting federal standards, with new alternative
fuel or elactric-hybrid equipment would provide significant emission benefits. This
strategy may require the installation of alternative-fueling stations at the associabed
rail yards and terminals.

This program would target switching locomotives as opposed to line-haul loco-
motives because they typically idle for long periods, tend to be quite old, and are
known as the workhorses in most rail yards, Among the criteria that should be con-
sidered in deciding which locomotives to replace or repower are the emission rates
of older engines, the hours normally spent running, the age of the engines, and the
willingness of the owner /operator to operate in or near a port after replacement of
the engine.

Several alternative-fuel and hybrid-electric locomotives are on the market and
available for purchase; others are under development. The “Green Goat,” a new
hybrid electric switching locomotive, retails for roughly half the cost of a new

Natural gas powered
locomotives provide
fueel diversity and
significantly reduce
emissions. However,
specialized main-
tenance facilities

are required.
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PUTTING AN END TO EMPTY CONTAINER TRAFFIC

The Port of Oakland is working with a private company to develop software 10
coordinate truck trips, thus eliminating unnecessary trips and mileage. Truckers
usually drive to ports to pick up emply containers, or "empties,” take them 1o

the shipper to pick up merchandise, and then make a return trip to bring the full
container back to the port for export, Because shippers and trucking companies
are often located some distance away from the port, the distance that trucks

haul empties to the shipper creates significant air truck miles, These wasted miles
lead to extra roadway congestion and pollution and can be eliminated with well-
planned coordination.

When complete, the service will allow trucking companies to interchange con-
tainers through an Internet site at a virtual container yard, improving productivity
and reducing lines at terminal gates. For example, a trucker in Sacramento could
g0 to Stockion to pick up an empty container, get it filled, and go to the Port of
Oakland, saving a trip to Oakland to get an empty container. Bill Aboudi, whose
40ruck company was one of three to test the system, says, *It definitety wil
reduce congestion big time if everybody gets behind it,” The system will scon be
available for 3 small monthly fee to the more than 800 trucking firms serving the
Port of Oakland.

Sources: Personal commurication with Paul Larking, Sy BN AL . “The Sy ul
service lets Irucking companies interchange contingds tRough ane Infernet site, increasing produtthity
and timening wnits of terminal gates”, Oakleng Tribune, 23 Apil 2002

conventional locomotive and reduces both PM and NO, by roughly 85 percent

(see “The Green Goat,” page 57). It uses a 100 horsepower generator, as compared
to 2,000 horsepower locomotive engines, to replenish power to a bank of lead-acid
batteries, significantly cutting fuel use by at least one-third and also lowering noise.
The least-expensive option uses a Tier 11 certified diesel generator, although natural
gas micro-turbines and fuel cell power are also possible.

Pollutants Reduced The emission benefits of this approach are expected to consist of

reduced diesel PM, NO,, and other pollutants. Depending on the technology selected,
NO, emission reductions are generally reported to be between 50 and 85 percent for

electric-hybrid or natural gas powered switching engines.

Unit Cost Locomotives used in switching service are generally older units that have been
retired from short-line or line-haul service. Depending on the condition of a used loco-
motive, the resale unit cost can range from $100,000 to as high as $1 million. Currently,
it is not possible bo purchase a new natural gas locomotive from an original equipment
manufacturer, The several projects completed to date where natural gas fuel was used
to power a locomative have been retrofit projects where the existing engine was over-
hauled and converted to run on natural gas. Cost for such a conversion, including a
new natural gas fuel system, ranges from $400,000 to S800,000 per locomative.

With production volume increases, the new Green Goat hybrid electric switching
locamotive is projected to cost $750,000. Other undetermined costs that must also
be considered when investing in such a technology include disposal costs for the
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lead-acid batteries and the replacement costs of the new battery system at the end of
its useful life®

Cost-Effectiveness Although alternative-fuel and electric-hybrid locomotives have
significant incremental costs, seeking applications with high usage make these projects
a cost-effective option for reducing emissions within port operations, Conservative
estimates place the projected annual fuel consumption of a switching locomotive at
25,000 gallons of diesel per year. Retrofitting the locomotive with a low-emission
LNG engine would reduce NO, by more than 9 tons per year and PM by more than
300 pounds per year. The average cost-effectiveness of an alternative-fuel switching
locomotive is roughly $12,900 per ton of NO, and $430 per paund of PM reduced.
Projects opting for the electric-hybrid technology can be more cost-effective
because the project life would be longer. That is because the units are new and
because the percentage of emissions reduced can be greater. Electric-hybrid switch
tractors can achieve 85 percent emission reductions, annually reducing more than
11 tons of NO, and 800 pounds of PM emissions, The average cost-effectiveness
is slightly lower than an LNG switcher, or roughly $11,800 per ton of NO, and
S200 per pound of PM reduced.

Burlington Northern ran two LNG line-haul locomotives
transporting coal inside Wyoming from 1991 to 1995.% From
1994 through 1997, several companies demonstrated LNG switching trains in the
Los Angeles area. Two of the four LNG switching trains remain in use in local yards;
it is unclear why the other two were discontinued, as the demonstrations were suc-
cessful. A number of LNG locomotive applications are in use abroad as well, includ-
ing projects in Russia, Germany, Japan, Finland, and the Czech Republic.'™ In the late
194, the Napa Valley Wine Train, a passenger train, was converted ko CNG. (See
“The Green Goat,” page 57, for examples of electric-hybrid use.)

Natural gas provides fuel diversity. However, because it is

lighter than air and therefore rises, modifications to existing
maintenance facilities are generally necessary in order to prevent leaks from going
undetected. The modifications usually consist of a methane detection system, an
improved ventilation system, new lighting, employee training, and containment
procedures.

Electric-hybrid locomotives would also save significant amounts of fuel, so cost-
effectiveness for this technology is competitive.

Other clean locomotive options are under development. Railpower Technologies
Corporation, the company marketing the Green Goat, also has a natural gas loco-
motive under development. General Motors is working on a fuel cell locomotive, and
General Electric is trying to integrate simpler emission reductions into locomotives,
including cleaner diesel fuel, regenerative braking, and automatic idling controls.

Although after-treatments are not yet known to be in widespread use on loco-
motives, the CARB is exploring use on locomotives of some of the same retrofit

The average cost-
effectiveness of an
alfernative-fuel
switching loconotive
is roughly $12,900
per ton of NQ, and
$430 per pound of
PM reduced.
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controls available for other heavy-duty engines. Many of these retrofit controls, such
as diesel oxidation catalysts, diesel particulate filters, and selective catalytic reduction,
are likely to work well on locomotives with the right grade of fuel, Finally, locomotives
could also be fully electrified, an approach used for passenger rail in many locations.
Freight rail, however, presents tougher challenges for electrification. The Port of
Giteborg, Sweden, is currently investigating this issue, 1™

Idling Controls

All existing conventional locomotive engines should be required to have automatic
idling controls installed, An automatic idling control is a device that automatically
controls the locomotive engine so that it turns off when not in use and then turns on
when the unit is needed, when the system needs to warm up to maintain a certain
operaling temperature for readiness, or when battery power needs to be replenished.
The controls would be installed on any existing diesel locomotives not slated for
replacement, with the oldest switching locomotives the priority. Switching trains are
generally quite old and dirty and tend to idle about 75 percent of the time, accounting
for 27 percent of their total fuel use ™ Idling controls reduce fuel use and emissions,
and cut down on noise. This measure is widely available and has been used success-
fully in many locations.

Pollutants Reduced Pollution reductions are most significant for diesel PM and NO,;
however, reductions in other pollutants, such as CO,, CO, 50, and VOCs provide
additional benefits. Idling controls also save hundreds of gallons of fuel in addition
to the pollution aveided.

Unit Cost Most automatic idling controls for locomotives cost roughly $6,000 to
510,000, with more elaborate devices costing up to $40,000.)% Locomotive idling
contrals typically take several days to install—lost time that constitutes a cost.1™

Cost-Effectiveness Several companies make these controls and claim that the cost

is paid back in a yvear or two through fuel savings. Locomotive idling controls are
extremely competitive on cost-effectiveness of emission reductions. The controls can
achieve an average of almost 4 tons of NO, and 270 pounds of PM reductions per
year. Cost-effectiveness is on average 53,000 per ton of NO, reduced and $50 per
pound of PM reduced.

Under a Canadian-funded freight sustainability demonsira-
tiom project, Southern Railways of British Columbia installed
the ZTR Control System’s SmartStart Technology to automatically shut down and
restart locomotives on demand.'® Under a green transport initiative, the EPA
created a grant program in 2002 for the demonstration of locomotive and truck idling
controls. ™ The EPA cosponsored a successful locomative idling control project in
Chicago more than a year ago with Burlington Northern Santa Fe (BNSF), Wisconsin
Southern Railroad, and the City of Chicago. '™ The EPA has also recently funded a
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similar project in Vancouver, Washington. Several current state implementation plans
for complying with federal air quality standards include measures to explore loco-
motive idling controls.

Several companies make these controls in various configura-
tions for different locomotive types. The use of idling control
devices can cut down on noise and can result in significant fuel savings. The EPA
estimates that 10 percent of all rail fuel could be saved, translating into 366 million
gallons and $240 million."™ Operators of on- and off-site rail yards where port cargo

is handled must agree to this measure; however, potential fuel savings would bea
substantial incentive in itself.

THE GREEN GOAT

A company based in Vancouver, Canada, has rolled out a hybrid-electric switching
jecomative, the Green Goat, that is competitively priced with comventional locomolives.
The Green Goat combines a small and efficient 100 horsepower (HP) generator with
a custom-made large bank of bateries. Currently the generator is diesel: however,
the company is exploring micre-turbine gas and fuel cell options. The 2,000 HP
Green Goat, fitted with an aute-shutoff device to reduce idling, achieves fuel savings
of at least 30 percent, NO, and PM reductions of 80 to 90 percent, and reduced
operating noise. Because it is digital, remote-control operation can be integrated.

| The Green Goat recently finished a oneyear demonstration at a Union Pacific rail
| vard in Roseville, California, and is now in use at the Maring Corps Logistics Base
in Barstow, A smaller, 1,000 HP version, called the Green Kid, is being demon-
strated at Chevron's El Segundo refinery in Los Angeles. A number of orders for
new Green Goats have recently been placed in Texas.

Sepiees: Simon Clorke, Exscutive VP Corporate Development, Rollpowes Technologias Com,, personal com-
munication, December 2002, pnd Expouthe Summary dotument, Nowamber 2002, sclamosPrailpawer.omm.
Pat Maka, “Train Makers Rece Clock 1o Find Ways to Cut Locomative Pollution,” The Wall Street Joumnad,
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Cleaner Fuels

This measure would be appropriate for all centrally fueled switching and short-haul
locomotives. A rail company would have to commit to a cleaner fuel and arrange for
on-site delivery and fueling; however, in many areas incentive funding may be avail-
able. Details an the various clean fuels available, pollutant reductions, costs, and
other impacts are in the first section regarding cleaner fuels at the beginning of the
chapter. All of the fuels listed in that measure would technically be compatible with
locomatives, but diesel emulsions and low-sulfur diesel (15 ppm sulfur) are the two
most likely options. These fuels would also allow the use of such after-treatment
controls as diesel particulate flters,

STORMWATER POLLUTION PREVENTION!™

A model aquatic resources protection program for ports should encompass all paten-
tial sources of water pollution and other damage to aquatic resources that are asso-
ciated with port operations, with the exception of industrial-processed wastewater
and domestic wastewater that may be generated onshore within port jurisdiction.
Although this section does not cover the construction of port facilities, we encourage
ports to follow the guidance provided by the EPA and other authorities, because
serious water quality problems can oecur during construction (e.g., soil erosion and
contamination from construction materials and activities).

The principal water quality issues at ports include the following: stormwater
runoff; ship liquid and solid waste handling; fueling; activities in, over, or adjacent
to water (e.g., dredging, pile driving, ship maintenance); and stewardship of eco-
logical resources under port auspices.

Broadly speaking, these issues divide into two categories: onshore aneas (storm-
water), and offshore areas (shoreside and harbor).

A model starmwater program for ports should include the most successful, state-
of-the-art general stormwater practices applicable to marine terminals. Shoreside and
harbor water quality programs should include best practices that have been success-
fully implemented in the shipping industry. In both cases, the model programs
require no new technological advances for effective application.

Port Guldance on Model Programs for Port Tenants
To have an effective program, the port should provide guidance to its tenants,
including development of model stormwater programs, oversight of individual
terminal programs, inspections of individual terminals to confirm implementation
of an acceptable program, and education and training of terminal staff,
Environmental responsibilities at ports are generally split among the port authority
body, the port’s tenants, contractors for both parties, and visiting ships. It is essential
o distinguish these responsibilities for the purpose of identifying where educational
efforts for the various parties should be directed. Ultimately, the parties who actually
hold govermment permiits are responsible for meeting water quality standards. For
stormwater, the port authority is generally a permittee and has the principal respon-
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sibility for preparing a stormwater pollution prevention plan (SWPPF). The permits
and SWPPPs in some cases cover lenants, whereas in others tenants produce their
own SWPPPs under port auspices as co-permittees or as separately permitted
entities. It is preferable that port authorities maintain the permit and SWIPPP for

all facilities, including tenant-operated terminals, to ensure an efficient and effective
water quality protection program.

Documenting and Analyzing Potential Water Pollution
Ports should carefully document and analyze potential water pollution problems as
a requirement of any comprehensive stormwater plan.

The analysis should map each terminal and describe how runoff flows through the
terminal. It should also assess the risks of pollution, prior instances of pollutant spills
and leaks, and best management practices (BMPs} that can be implemented to mini-
mize pollutant runoff. Monitoring data should also be collected to determine existing
water quality around the terminal.

Developing a Stormwater Program
Each port terminal should develop a stormwater program that includes best manage-
ment practices for the control of stormwater runoff in operational, source control, and  program for ports
Heatment Ereas, should include the
The plans should establish operational and source control EMPs that prevent the
initial development of water qualit‘v problems, However, because source controls will
not, in general, fully isolate pollutants from the environment, BMPs to capture and state-af-the-art
treat water pollutants are also necessary. Because treatment can never provide better
water quality than prevention, thorough application of the first two categories of
preventive BMPs is always preferred, practices applicable
The following operational BMPs are critical to an effective stormwater progran: to marine terminals.

A model stormuoater

most successful,

general stormuater

Pollution Prevention Personnel Specific personnel should be assigned responsibility
for each aspect of the stormwater management program.

Preventive Malntenance A formal program of preventive maintenance should be
implemented to avoid equipment deterioration and failure that cause spills and leaks
of pollutants.

Good Housekeeping Each facility should adopt a written policy for maintaining

a clean facility, including regular sweeping, drain inlet stenciling to prohibit dis-
charge of pollutants into storm drains, employee education about how to maintain
a clean facility, employee incentives, and publication of the good housekeeping
policy for employees.

Spill Respense A clear, comprehensive, organized program to respond properly if and
when a spill occurs should inchude (1) whom to notify, (2) whe is in charge, (3} specific
instructions for different materials that could be spilled, (4) spill containment procedures,
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(5) casy-to-find-and-use spill cleanup kits, (6) procedures for preventing a spill from
getting into a drainage system, (7) a disposal plan, and (8) a worker training program.

INligit Connection and lllegal Discharge Control Each facility should adopt a written
program that analyzes the storm drain system to find and remove connections that
would introduce harmful non-stormwater (e.g., sewage) discharges into the storm-
water system, There should be an ongoing program to avoid such illicit connections
and the illegal discharge of wastes into the storm drain system,

Improved Materials and Waste Management Management strategies should be
adopted to substitute less polluting preducts for more contaminating ones and
to decrease waste through recycling and reuse of materials.

Inspection An inspection program is a critical component of any stormwater program
and should include two components. The first is an annual comprehensive facility
compliance evaluation; as part of this evaluation, an experienced supervisory
inspector should walk through and evaluate the entire site, review all stormavater
documentation, complete a comprehensive checklist designed to ensure that all
protocols and stormwater policies are being followed, and follow up on any
deficiencies found at the facility. Second, there should be a regular and ongoing
program to find potential problems before they occur. Facility staff must be trained to
look for deteriorating equipment that may leak or spill and for stormwater control
devices that need maintenance,

Record-Keeping Each facility must implement a comprehensive system for recording
and retrieving information gathered from carrying out all aspects of the stormwater
management program. Copies of all records should be maintained at the facility and
as part of a central port stormawater control program.

Employee Training Proper training is essential for any stormwater management
program to be effective, Ports should implement formal and documented training
programs for all personnel who perform or supervise any function that could affect
runoff water quality appropriate to the level and responsibilities of the employees.
For example, outdoor workers might get “tilgate training” to explain why storm-
water control is important and how the release of pollution can be avoided in their
work, Supervisors might get classroom training on how to assign maintenance tasks
for stormwater treatment controls.

Each facility must also implement source control practices that prevent pollutants
from coming into contact with rainfall or runoff. Examples include covering a
potentially polluting activity, such as a petroleum coke (or other material) stockpile
and providing secondary containment for storage of potentially polluting liquids on
site, Control practices implemented at a particular site will depend on the facilities
and activities at the facility. Examples of source control practices are included in
Appendix C, Section B.2,

&0

2004/G535



Strategies to Clean Up LS. Ports

Where implementation of operational and source control practices at a facility
carmnot fully prevent contact between pollutants and rainfall or runoff, treatment
BMPs must be implemented. Specific treatment BMPs must be selected based on the
individual aspects of a facility designed to prevent the discharge of pollutants into
the receiving waterbody. Examples of treatment BMPs include the use of porous
pavement to allow runoeff to infiltrate into the pavement and then into the underlying
soil (instead of flowing from the area) and an oil /water separator to separate and
treat oil discharges. Examples of treatment BMPs are included in Appendix C,
Section B.3.

In addition, a stormwater program must be designed to prevent non-stormwater
discharges into the stormwater runoff, For example, polluted water or sewage from
other sources could reach a facility through an illegal connection to the stormwater
system or by dumping into a storm drain. Holders of a stormwater permit are
required to certify that they have implemented a program of observation and testing
of potential discharges and have eliminated any discharges.

Fimally, the stormwater permit requires implementation of a monitoring program,
including observation of visible signs of pollution and sampling of stormwater In wany cases, the
runoff. Although the stormwater permit requires limited monitering, an effective surrounding coni-
program must include comprehensive monitoring both of stormwater runoff onsite

and of the receiving waterbody to ensure that the BMPs implemented by the port munity, environment,

facilities are effective at preventing pollutants from flowing to the receiving waters. aid region wonld be
A more complete description of a stormwater monitoring program is included in better served if the
Appendix C, Section B.5. :

It should be noted that circumstances vary greatly from port to port, and this, port improved its
in turn, has a strong effect on the applicability of specific practices. Users should land use efficiency

select practices that best meet overall goals beyond permit compliance, not only
preventing discharge from causing or contributing to a violation of water quality
standards but also preserving or improving the natural resource values of waters ifs footprint.
under port jurisdiction. Because BMP effectiveness and feasibility depend on a good

mateh bebween methods and real-world circumstances at the site, careful selection

of approaches is critical.

instead of expanding

CONSTRUCTION DESIGN FEATURES TO CONTROL POLLUTION AT PORTS
Design choices can play an important role in reducing pollution from port operations,
ranging from a precautionary approach to new port development to targeted pollu-
tion control measures employed at existing terminals. At a minimum, to the extent
ports expand their operations, they should employ special design features and state-
of-the-art technologies to mitigate impacts on the local environment.

Multiple pollution prevention measures should be incorporated into the planning
stages of any new port terminal development. Some of the most important mitigation
measures for new port terminal development include locating the new terminal near
the mouth of the harbor, close to existing transportation infrastructure and far from
residential areas. It should be noted, however, that developing on pristine land, and

2004/G535



Multiple pollution
prevention mMeasures
should be incorporated
into He planning

stages of any new port
termtinal developments.

Harbaring Pollution

especially filling in waterbodies, should never be sacrificed to meet these criteria. In
fact, before expanding, ports must first evaluate whether it is truly necessary. In many
cases, the surrounding community, environment, and region would be better served
if the port improved its land use efficiency instead of expanding its footprint.

At the very least new terminals should be located away from residential arcas to
protect communities from the pollution, noise, and other stressful effects of ports’
heavy industrial activities. Other measures that must be included in new develop-
ment include incorporation of infrastructure for cleaner fuels, such as natural gas
or even fuel cells; inclusion of on-dock rail in terminal designs; and planning for
sufficient electrical power to run equipment and ships that ordinarily run on diesel
or bunker fuel.

The lacation of new terminals near a harbor entrance is a simple way to avoid
significant amounts of pollution from ships traveling extra distances from the
shipping lanes in the open ocean, For example, the largest single-terminal container
complex on the East Coast, at the Port of Savannah, is located 36 miles from the
harbor entrance, more than half of which is up a river.® The Port of Miami, on the
other hand, is located just a few miles from the open ocean.

Proximity of new terminals to land transportation infrastructure is also extremely
important. Developments that reuse abandoned industrial properties or former
military installations are often close to existing highways and main rail lines, and at
the same time avoid new construction on a more pristine site. Sufficient roadway
infrastructure is important in order to prevent persistent traffic and safety problems
on smaller roads. Residents of neighborhoods near busy ports have long complained
about trucks cutting through their narrow streets, getting stuck, creating noise and
pollution, and causing safety threats to pedestrians and children.

Well-planned railroad infrastructure is particularly important at new port
terminals. Although rail transport is environmentally preferable to truck transport,
it is still a significant pollution source, and longer, less direct rail lines result in more
pollution. Recognizing these issues, the Port Authority of New York and New Jersey
is investing $500 million in rail infrastructure to serve its terminals."! However,
the Part of Charleston failed to consider the impacts of a lengthy rail connection in
a recent proposal to build a new container terminal on Daniel [sland, a location that
would require a circuitous 50-mile rail loop merely to cross a river."? Finally, after
the state Senate denied the expansion plan, the port was forced to choose a new site
for development, on the other side of the river from Daniel Island and close to the
existing transportation infrastructure.

On-dock rail, or rails that go all the way onto the docks where ships are un-
loaded, can significantly reduce pollution by eliminating the need for truck trips
to shuttle containers from the docks to a rail yard. Increasingly, ports are embracing
on-dock rail as a means to increase efficiency. The recent container terminal devel-
opment at the Port of Seattle was built with on-dock rail, routing the majority of
containers out via rail rather than truck. The Port of Seattle reports that on-dock rail,
combined with other rail improvements, has replaced 200,000 miles of truck trips in
Seattle annually.™
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OTHER MEASURES TO ALLEVIATE IMPACTS FROM PORT OPERATIONS

Ports need to consider many other measures in addition to those that mitigate air and
water quality impacts. Following are short deseriptions of measures that abate traffic,
noise, and aesthetic impacts. This list is not intended to be comprehensive. Many
more mitigation measures may be necessary to address impacts on specific com-
munities near marine ports. However, this list is representative of the concerns
commonly raised by nearby communities.

Traffic Mitigation Plan

Ports should create and implement a traffic mitigation plan. Ports should conduct a
study of traffic on roads and highways in and around the port and then create and
implement a meaningful traffic plan based on the findings to reduce congestion and
impacts from the port on local roads and highways. Although traffic studies are
required for expansion projects, it is important that ports study existing traffic to
reduce the impacts from prior port growth. Public comment and input should be a
priority throughout the process.

Minimize Noise and Light Pollution

Ports should minimize noise and light pollution. Because ports are often close to
residential areas, their highly industrialized operations create a number of hazards
and nuisances for nearby communities. Forts should make every effort possible to

A FINNISH MODEL: THE VUOSAARI HARBOR PROJECT

The Yuosaari Harbor Project is an ambitious new development that will move all

of Helsinki's port operations out of the downtown area to the Vuossari Harbor,

The project may be the best example of a new port development that employs pre-
cautionary measures.

Construction recently began on the new terminals, at a total cost of more than
4550 million 1o relieve downtown Helsinki from the pollution, noige, and traffic
from its port operations. The core operations of the harbor will be 2 kilometers
from the nearest residential area. The new development, however, is very close to
designated natural habitat areas, and therefore a number of mitigation measures
have been employed,

Most notably, plans call for rail and road twnnels, and a special bridge w be
built, in order to avold disturbing certain sensitive wildlife areas. Bridge and tunnel
designs incorporate various elements that will minimize noise, vibration, and the
potential for hazardous spllls and water contamination. The rail tunnel will be
electrified, and the rail bridge will incorporate warning devices to prevent birds from
flying into the cables. Quiside of the tunnels and bridges, the rall and road corridor
will be adjacent to nolse barriers and native landscaping. Other measures Include
bicycle paths and footpaths, several foot bridges, noise shielding and native
landscaping of the rail yard and harbor road, and groundwater monitoring.

Sources: Port of Helsinki, Vaosomr Harbour i Important for the Foreign Trade of the Whole of Finfand, Port
of Helsinki: Helsinki available at htp://waaasascensatama. i/ indecntml, Port of Helsinki, Harbour
centrevilaiity for the development of Wosaar and its emirons, Sustainable Port Develapmant: case: Port
of HedsinkiVuosaan harbouy, in Sustainable Port Development. 2002, Genoa.
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